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ABSTRACT
7KH HIIHFW RI DFLEHQ]RODU6PHWK\O $60 DQG WKH UKL]REDFWHULXP LVRODWH / %DFLOOXV FHUHXV DSSOLHG HLWKHU DORQH RU LQ
FRPELQDWLRQZDVHYDOXDWHGLQFRWWRQSODQWVIRUUHVLVWDQFHLQGXFWLRQDJDLQVW;DQWKRPRQDVD[RQRSRGLVSYPDOYDFHDUXP%DFWHULDOEOLJKW
VHYHULW\ OLJQLQ FRQWHQW DQG WKH DFWLYLWLHV RI SKHQ\ODODQLQH DPPRQLDO\DVH 3$/ SHUR[LGDVH 32; DQGE JOXFDQDVH */8ZHUH
DVVHVVHGDWGLIIHUHQWWLPHFRXUVHV$60DQG/XVHGDORQHRULQFRPELQDWLRQVLJQL¿FDQWO\UHGXFHGGLVHDVHVHYHULW\ZKLOH$60DORQH
ZDVWKHEHVWWUHDWPHQWIRUEDFWHULDOEOLJKWFRQWURO1RV\QHUJLVWLFHIIHFWZDVREVHUYHGZKHQ$60ZDVDVVRFLDWHGWRLVRODWH/$60
LQGXFHGWKHKLJKHVWLQFUHDVHVLQWKHDFWLYLWLHVRI3$/32;DQG*/8DVZHOODVOLJQLQGHSRVLWLRQPDLQO\GD\VDIWHUWUHDWPHQWDSSOLFDWLRQ
:KHQ$60DQGWKHUKL]REDFWHULXPZHUHVLPXOWDQHRXVO\DSSOLHGHQ]\PHDFWLYLWLHVZHUHDOZD\VORZHUFRPSDUHGWR$60DORQH
Keywords:*RVV\SLXPKLUVXWXP;DQWKRPRQDVD[RQRSRGLVSYPDOYDFHDUXPLQGXFHGUHVLVWDQFH
RESUMO
5L]REDFWpULDH$FLEHQ]RODU60HWLO$60QDLQGXomRGHUHVLVWrQFLDjPDQFKDDQJXODUHQDH[SUHVVmRGHUHVSRVWDVGHGHIHVDHP
algodoeiro
2 HIHLWR GR DFLEHQ]RODU6PHWLO $60 H GR LVRODGR UL]REDFWHULDQR / %DFLOOXV FHUHXV DSOLFDGRV LVRODGDPHQWH RX  
VLPXOWDQHDPHQWH IRL DYDOLDGR HP SODQWDV GH DOJRGmR QD LQGXomR GH UHVLVWrQFLD FRQWUD           ;DQWKRPRQDV D[RQRSRGLVSYPDOYDFHDUXP$
VHYHULGDGHGDPDQFKDDQJXODURFRQWH~GRGHOLJQLQDHDDWLYLGDGHGDVHQ]LPDVIHQLODODQLQDDP{QLDOLDVHSHUR[LGDVHHEJOXFDQDVH
IRUDPDYDOLDGRVSHULRGLFDPHQWH2$60HRLVRODGR/XWLOL]DGRVLVRODGDRXVLPXOWDQHDPHQWHUHGX]LUDPVLJQL¿FDWLYDPHQWHDVHYHULGDGH
GDGRHQoDVHQGRR$60RPHOKRUWUDWDPHQWRSDUDRFRQWUROHGDPDQFKDDQJXODU1mRKRXYHHIHLWRVLQHUJtVWLFRTXDQGRVHXWLOL]RXR$60
VLPXOWDQHDPHQWHFRPRLVRODGR/2$60SURSRUFLRQRXRVPDLRUHVDXPHQWRVQDVDWLYLGDGHVGDVHQ]LPDVIHQLODODQLQDDP{QLDOLDVH
SHUR[LGDVHHEJOXFDQDVHHQDGHSRVLomRGHOLJQLQDSULQFLSDOPHQWHDRVGLDVDSyVDDSOLFDomRGRVWUDWDPHQWRV4XDQGRR$60H
DUL]REDFWpULDIRUDPDSOLFDGRVVLPXOWDQHDPHQWHDDWLYLGDGHGDVHQ]LPDVIRLVHPSUHLQIHULRUDRWUDWDPHQWRHPTXHR$60IRLDSOLFDGR
LVRODGDPHQWH
Palavras-chave:*RVV\SLXPKLUVXWXP;DQWKRPRQDVD[RQRSRGLVSYPDOYDFHDUXPUHVLVWrQFLDLQGX]LGD
INTRODUCTION
%DFWHULDOEOLJKWFDXVHGE\;DQWKRPRQDVD[RQRSRGLV
SY PDOYDFHDUXP 6PLWK 9DXWHULQ +RVWH .HUVWHUV 	
6ZLQJV ;DP LV FRPPRQ LQ PDMRU FRWWRQ SURGXFLQJ
UHJLRQV,QWKHVWDWHRI0DWR*URVVR%UD]LOWKHGLVHDVHKDV
LQFUHDVHGTXLWHVXEVWDQWLDOO\GXHWRWKHZLGHGLVVHPLQDWLRQ
RIWKHSDWKRJHQDQGLWVKLJKYDULDELOLW\DGGHGWRWKHXVH
RIVXVFHSWLEOHYDULHWLHVPDNLQJLWVFRQWUROPRUHGLI¿FXOW
&DVVHWDUL1HWR	0DFKDGR
5HVHDUFK ZLWK LQGXFHG UHVLVWDQFH KDV KLJKOLJKWHG
WKH HVVHQWLDO UROH RI VRPHPLFURRUJDQLVPV QDWXUDO DQGRU
FKHPLFDOSURGXFWVLQDFWLYDWLQJH[SUHVVLRQRIGHIHQVHJHQHV
$OWKRXJK UHODWLYHO\ UDUH H[DPSOHVRI XVHRI UKL]REDFWHULD
DQGFKHPLFDOSURGXFWVIRUUHVLVWDQFHLQGXFWLRQDQGFRQWURO
RISODQWGLVHDVHVKDYHEHHQUHJLVWHUHGLQWKHOLWHUDWXUHYDQ
/RRQHWDOYDQ:HHVHWDO%D\VDOHWDO
6LOYDHWDO+DOIHOG9LHLUDHWDO&DYDOFDQWLet
DO
,Q LQFRPSDWLEOH LQWHUDFWLRQV V\VWHPLF DFTXLUHG
UHVLVWDQFH 6$5 LV DVVRFLDWHG ZLWK WKH K\SHUVHQVLWLYH
UHDFWLRQ+5DQGLVFKDUDFWHUL]HGE\WKHLQLWLDO LQFUHPHQW
RI HQGRJHQRXVO\ V\QWKHWL]HG VDOLF\OLF DFLG 6$ DQG ODWH
7URSLFDO3ODQW3DWKRORJ\-DQXDU\)HEUXDU\
7URSLFDO3ODQW3DWKRORJ\YRO
&RS\ULJKWE\WKH%UD]LOLDQ3K\WRSDWKRORJLFDO6RFLHW\3ULQWHGLQ%UD]LO
ZZZVE¿WRFRPEU
7URSLFDO3ODQW3DWKRORJ\-DQXDU\)HEUXDU\
$.1,VKLGDHWDO
DFWLYDWLRQ RI 35 SURWHLQ JHQHV 3LHWHUVH HW DO  YDQ
/RRQ6$5 FDQEHLQGXFHGE\SDWKRJHQVDQGVHYHUDO
FKHPLFDOV $PRQJ WKHP DFLEHQ]RODU6PHWK\O $60
LV WKHEHVW VWXGLHG UHVLVWDQFH LQGXFHU DQG WKH¿UVW SURGXFW
FRPPHUFLDOO\ DYDLODEOH DV VXFK 9HQkQFLR HW DO 
7KLVSURGXFWLVV\VWHPLFDOO\WUDQVORFDWHGLQSODQWVRQD6$5
VLJQDOLQJ SDWKZD\ LQGXFLQJ WKH VDPH UHVLVWDQFH VSHFWUXP
DQG WKH VDPH JURXS RI JHQHV UHODWHG WR GHIHQVH DV 6$
2RVWHQGRUSHWDO7KHLQFUHDVHRIHQ]\PHDFWLYLW\
LQYROYHGLQGHIHQVHUHVSRQVHLQSODQWVWUHDWHGZLWK$60KDV
EHHQ UHSRUWHG &ROVRQ+DQNV	'HYHUDOO%D\VDOet
DO&DYDOFDQWLHWDO
$QRWKHUIRUPRILQGXFHGUHVLVWDQFHE\FHUWDLQLVRODWHV
RIEDFWHULDIURPWKHUKL]RVSKHUHLVFDOOHGLQGXFHGV\VWHPLF
UHVLVWDQFH ,65 YDQ /RRQ HW DO  ,65 KDV EHHQ
GHPRQVWUDWHGLQEHDQVFDUQDWLRQFXFXPEHUUDGLVKWREDFFR
WRPDWRDQGLQWKHPRGHOSODQW$UDELGRSVLVWKDOLDQDDQGKDV
EHHQHIIHFWLYHDJDLQVWDZLGHVSHFWUXPRISODQWSDWKRJHQV
LQFOXGLQJIXQJLEDFWHULDDQGYLUXVHVYDQ/RRQHWDO
6WXGLHV KDYH GHPRQVWUDWHG WKDW ,65 LV LQGHSHQGHQW RI WKH
DFFXPXODWLRQRI6$DQGDFWLYDWLRQRI35JHQHVXQOLNH6$5
3LHWHUVHHWDO)XUWKHUPRUHWKHVLJQDOWUDQVGXFWLRQ
ZKLFKOHDGVWR,65UHTXLUHVUHVSRQVHWRMDVPRQLFDFLGDQG
WR HWK\OHQH DQG VLPLODUO\ WR6$5 LV GHSHQGHQWRQ135
SURWHLQ 3LHWHUVH HW DO  9DQ :HHV HW DO 
LQYHVWLJDWHG SRVVLEOH LQWHUDFWLRQV EHWZHHQ 6$5 PHGLDWHG
E\'&DYLUXOHQW LVRODWHRI3VHXGRPRQDVV\ULQJDHSY
WRPDWR2NDEH<RXQJ'\H	:LONLHDQG,65PHGLDWHGE\
:&6ULVRODWH RI3ÀXRUHVFHQV0LJXOD&XULRXVO\
WKHVLPXOWDQHRXVDFWLYDWLRQRIWKHVHSDWKZD\VUHVXOWHGLQDQ
DGGLWLYHHIIHFWLQLQGXFHGUHVLVWDQFHOHYHODJDLQVW3V\ULQJDH
SY WRPDWR 'HVSLWH WKH SURJUHVV LQ XQGHUVWDQGLQJ WKH
PHFKDQLVPV LQYROYHG LQ ,65 WKH LQGXFWLRQPHFKDQLVP
LV QRW ZHOO XQGHUVWRRG DQG WKH PDUNHUV KDYH QRW \HW
EHHQ LGHQWL¿HG+RZHYHU WKH LQFUHDVH LQ SKHQ\ODODQLQH
DPPRQLDO\DVH SHUR[LGDVH SRO\SKHQRO R[LGDVH DQG
OLSR[LJHQDVHDFWLYLWLHVKDVEHHQGHPRQVWUDWHG LQ WRPDWR
DQG FXFXPEHU SODQWV DQG RQ)HVWXFD DUXQGLQDFHD DIWHU
WUHDWPHQW ZLWK JURZWK LQGXFLQJ UKL]REDFWHULD &KHQ et 
DO .LOLF(NLFL	<XHQ 6LOYDHW DO 
/DYDQLDHWDO6DUDYDQDNXPDUHWDO
7KH REMHFWLYHV RI WKLV ZRUN ZHUH WR HYDOXDWH
WKH HIIHFWV RI WKH UKL]REDFWHULXP VWUDLQ / %DFLOOXV
FHUHXV )UDQNODQG DQG )UDQNODQG DQG$60 DORQH RU LQ
FRPELQDWLRQRQEDFWHULDOEOLJKWV\PSWRPUHGXFWLRQDQG
RQ WKH WRWDO OLJQLQ FRQWHQW RQ OHDYHV DQG WR GHWHUPLQH
WKH DFWLYLW\ RI SKHQ\ODODQLQH DPPRQLDO\DVH 3$/
SHUR[LGDVH32;DQGEJOXFDQDVHZKLFKDUHSRVVLEO\
LQYROYHGLQWKHGHIHQVHUHVSRQVHVRIFRWWRQSODQWVWR;DP
MATERIAL AND METHODS
Plant material
8QGHU JUHHQKRXVH FRQGLWLRQV VHHGV RI VXVFHSWLEOH
FRWWRQ FXOWLYDU &13$ ,WD  ZHUH SUHYLRXVO\ GHVLQIHVWHG
IRUPLQXWHVZLWKVRGLXPK\SRFKORULWHDWDQGVHHGHG
LQ  NJ FDSDFLW\ SRWV FRQWDLQLQJ DPL[WXUH RI VRLO VDQG
DQGPDQXUHWKDWKDGEHHQSUHYLRXVO\IXPLJDWHGZLWK
PHWK\OEURPLGH
Bacterial isolates and inoculation 
;DP LVRODWH XVHG LQ WKH DVVD\VZDV REWDLQHG IURP
FRWWRQ OHDYHVFROOHFWHG LQ5RQGRQySROLV07%UD]LOZLWK
W\SLFDO EDFWHULDO EOLJKW OHVLRQV7KLV LVRODWHZDVSUHVHUYHG
LQSHSWRQHJO\FHURODW&DQGRQGULHGLQIHFWHGOHDYHV
,VRODWLRQ ZDV PDGH LQ  PHGLXP .DGR 	 +HVNHWW
 E\ WKH VWUHDNLQJPHWKRG 3DWKRJHQ LQRFXODWLRQZDV
FDUULHGRXWGD\VDIWHUVHHGOLQJHPHUJHQFHVSUD\LQJWKH
ORZHU VXUIDFH RI WKH OHDYHVZLWK D EDFWHULDO VXVSHQVLRQ
DW 8)&P/  3ODQWVZHUH NHSW  KRXUV EHIRUH DQG
DIWHU LQRFXODWLRQ LQ D KXPLGLW\ FKDPEHU DQG SODFHG LQ
D JUHHQKRXVH XQGHU DYHUDJH WHPSHUDWXUH RI & DQG
DXWRPDWLF LUULJDWLRQ  7KH UKL]REDFWHULXP VWUDLQ /
 %DFLOOXV FHUHXV SUHYLRXVO\ VHOHFWHG VLQFH LW UHGXFHG
EDFWHULDO EOLJKW V\PSWRPV ,VKLGD  ZDV REWDLQHG
IURP WKH UKL]RVSKHUH RI FRWWRQ SODQWV LQ /DYUDV0LQDV
*HUDLV %UD]LO DQG SUHVHUYHG LQ JO\FHURO SHSWRQH DW 
& )RU H[SHULPHQWDO XVH WKH UKL]REDFWHULXP ZDV
WUDQVIHUUHG WR WKH PHGLXPE\ WKH VWUHDNLQJPHWKRG
DQG LQFXEDWHG IRU  K DW & )RU SUHSDUDWLRQ RI WKH
EDFWHULDOVXVSHQVLRQFRORQLHVRI/LVRODWHZHUHGLOXWHG
LQVWHULOHWDSZDWHUDQGWKHFRQFHQWUDWLRQDGMXVWHGWR$
  ,QRFXODWLRQZDVPDGHE\VRLO LUULJDWLRQ .J
FDSDFLW\SRWVZLWKP/RIEDFWHULDOVXVSHQVLRQ

Effect of ASM and the rhizobacterium strain L2-1 on 
cotton bacterial blight severity
7KHIROORZLQJWUHDWPHQWVZHUHXVHGWRHYDOXDWHWKH
HIIHFWRI$60DQG/LVRODWHLQEDFWHULDOEOLJKWVHYHULW\
 DSSOLFDWLRQ RI$60  DSSOLFDWLRQ RI / LVRODWH 
DSSOLFDWLRQRI$60DQG/LVRODWHLQRFXODWHGFRQWURO
DEVROXWHFRQWUROQRWWUHDWHGDQGQRWLQRFXODWHG
$Q DTXHRXV VROXWLRQ RI$60 ZDV XVHG ZLWK 
J RI DFWLYH LQJUHGLHQW / RI ZDWHU VSUD\LQJ OHDYHV
XQWLOGULSSLQJ$OOWUHDWPHQWVZHUHDSSOLHGGD\VEHIRUH
LQRFXODWLRQ ZLWK ;DP 6HYHULW\ RI EDFWHULDO EOLJKW ZDV
HYDOXDWHGDWDQGGD\VDIWHULQRFXODWLRQZLWK
WKHSDWKRJHQXVLQJDQDGDSWDWLRQRIWKHVFDOHRI6LGKXDQG
:HEVWHUZKLFKLVEDVHGRQPDUNFULWHULDYDU\LQJ
IURPWRZKHUH RIOHDIDUHDZLWKOHVLRQV 
WRRIOHDIDUHDZLWKOHVLRQV WRRIOHDI
DUHDZLWKOHVLRQV WRRIOHDIDUHDZLWKOHVLRQV
 RYHURI OHDIDUHDZLWKOHVLRQV)RUFDOFXODWLRQV
RI WKH DUHD XQGHU GLVHDVH SURJUHVV FXUYH $8'3& WKH
IROORZLQJ IRUPXOD ZDV XVHG $8'3&   ¦<L  <L
WLWLZKHUHYUHSUHVHQWVGLVHDVHLQWHQVLW\tWKHWLPH
DQG i WKHQXPEHURI¿HOGHYDOXDWLRQV6KDQHU	)LQQH\
7KHDQDO\VLVRIYDULDQFHZDVFDOFXODWHGDQGPHDQ
FRPSDULVRQVPDGHE\7XNH\¶VPXOWLSOHUDQJHWHVWDW
RI SUREDELOLW\ 7KH H[SHULPHQWV IROORZHG UDQGRPL]HG
FRPSOHWHEORFNGHVLJQZLWKWUHDWPHQWVDQGUHSOLFDWHV
SODQWVUHSOLFDWH
7URSLFDO3ODQW3DWKRORJ\-DQXDU\)HEUXDU\
5KL]REDFWHULXPDQGDFLEHQ]RODU6PHWK\O$60LQUHVLVWDQFH
Determining activity of defense enzymes in cotton 
plants
7KH IROORZLQJ WUHDWPHQWV ZHUH XVHG IRU DVVHVVLQJ
WKH DFWLYLWLHV RI SKHQ\ODODQLQH DPPRQLDO\DVH 3$/
SHUR[LGDVH32;DQGEJOXFDQDVHDQGWKHDFFXPXODWLRQ
RI OLJQLQ  DSSOLFDWLRQ RI $60 IROORZHG E\ SDWKRJHQ
LQRFXODWLRQ  DSSOLFDWLRQ RI $60 ZLWK QR SDWKRJHQ
LQRFXODWLRQ  DSSOLFDWLRQ RI UKL]REDFWHULD IROORZHG E\
SDWKRJHQ LQRFXODWLRQ  DSSOLFDWLRQ RI UKL]REDFWHULD ZLWK
QRSDWKRJHQLQRFXODWLRQDSSOLFDWLRQRIUKL]REDFWHULDDQG
$60 IROORZHG E\ SDWKRJHQ LQRFXODWLRQ  DSSOLFDWLRQ RI
UKL]REDFWHULD DQG$60 ZLWK QR SDWKRJHQ LQRFXODWLRQ 
SDWKRJHQLQRFXODWLRQZLWKQRDSSOLFDWLRQRIHLWKHU$60RU
UKL]REDFWHULDDEVROXWHFRQWURO
$OO WUHDWPHQWV ZHUH DSSOLHG  GD\V LQ DGYDQFH RI
;DPLQRFXODWLRQ LQJUHHQKRXVH7KHVWDWLVWLFDOGHVLJQZDV
WKHFRPSOHWHO\UDQGRPL]HGEORFNVZLWKWUHDWPHQWVDQG
UHSOLFDWHVSODQWVUHSOLFDWH7KHDQDO\VLVRIYDULDQFHZDV
FDUULHG IRUHDFKYDULDEOHDQGPHDQVFRPSDUHGE\7XNH\¶V
PXOWLSOHUDQJHWHVWDWRISUREDELOLW\
Plant extract and determination of total protein content
/HDI VDPSOHV IRU HQ]\PHH[WUDFWLRQZHUH FROOHFWHG
DQGGD\VDIWHUWUHDWPHQWDSSOLFDWLRQVDQGDQGGD\V
DIWHUSDWKRJHQ LQRFXODWLRQ IRU DOO WUHDWPHQWV(DFK VDPSOH
ZDVSODFHGLQDGXO\LGHQWL¿HGSODVWLFEDJIUR]HQLQOLTXLG
QLWURJHQ DQG VWRUHG DW & )RU SUHSDUDWLRQ RI SODQW
H[WUDFWV HDFK IUR]HQ VDPSOH ZDV LQGLYLGXDOO\ JURXQG LQ
OLTXLGQLWURJHQDQGKRPRJHQL]HGLQP0S+VRGLXP
DFHWDWHEXIIHUJRIIUHVKPDWHULDOWRP/RIEXIIHUIRU
PLQXWHV7KHKRPRJHQL]HGH[WUDFWZDVFHQWULIXJHGDW
[JIRUPLQXWHVDQGWKHVXSHUQDWDQWWUDQVIHUUHGWRSODVWLF
WXEHVDQGVWRUHGDW&IRUODWHUDQDO\VLV7KHWRWDOSURWHLQ
FRQFHQWUDWLRQZDVGHWHUPLQHGXVLQJERYLQHVHUXPDOEXPLQ
%6$DVDVWDQGDUGDFFRUGLQJWR%UDGIRUG
Phenylalanine ammonia-lyase (PAL) (EC. 4.3.1.5)
)RU3$/DQDO\VLVP/RISODQWH[WUDFWP/RI
/SKHQ\ODODQLQHP0P/RI7ULV+&OP0S+
EXIIHUVROXWLRQZHUHXVHG7KHUHDFWLYHPL[ZDVSODFHG
LQDGRXEOHERLOHUDW&IRUPLQXWHV$IWHUWKLVSHULRG
P/RI FKORULGLF DFLG 1ZDV DGGHG WR VWRS UHDFWLRQ
7KHDPRXQWRIWUDQVFLQQDPLFDFLGIRUPHGE\SKHQ\ODODQLQH
ZDVPHDVXUHG RQ D VSHFWURSKRWRPHWHU O    QP )RU
FRPSDULVRQSXUSRVHV3$/RI5KRGRWRUXODJOXWLQLV)UHVHQ
)&+DUULVRQ6LJPD6W/RXLV0286$ZDVXVHG
DQGWKHUHVXOWH[SUHVVHGDV3$/DFWLYLW\XQLWS.DWSHUPJ
RI SURWHLQ FRQWDLQHG LQ HDFK VDPSOH %HDXGRLQ(DJDQ 	
7KRUSH
ȕJOXFDQDVH (& -1.3-glucanase (EC. 3.2.1.6) 
ȕJOXFDQDVH DFWLYLW\ ZDV GHWHUPLQHG DFFRUGLQJ    
WR WKH PHWKRGRORJ\ GHVFULEHG E\ ;XH HW DO  7KH
UHDFWLQJPL[WXUHFRQWDLQLQJP/RIH[WUDFWLRQEXIIHU
P/RISODQWH[WUDFWDQGP/RIODPLQDULQHPJP/
ZDV LQFXEDWHG DW & IRU  KRXU$ VROXWLRQ FRQWDLQLQJ
FRSSHU VXOSKDWH DQG VRGLXP DQG SRWDVVLXP WDUWUDWH ZDV
DGGHGDVIROORZV7KHPL[WXUHZDVKHDWHGWR&IRU
PLQXWHV WR VWRS WKHK\GURO\WLFDFWLYLW\$EVRUEDQFHDW
QP ZDV GHWHUPLQHG DIWHU VDPSOH FRROLQJ DQG WKH UHVXOW
H[SUHVVHGDVȕJOXFDQDVH Q.DW DFWLYLW\ XQLW SHU PJ RI      
SURWHLQFRQWDLQHGLQHDFKVDPSOH
Peroxidase (POX) (EC. 1.11.1.7)
3HUR[LGDVHDFWLYLW\ZDVGHWHUPLQHGE\ WKHDGGLWLRQ
RI/RISODQWH[WUDFW WRP/RIDVROXWLRQFRQWDLQLQJ
VRGLXP DFHWDWH  P0 S+  JXDLDFRO   P0 DQG
K\GURJHQ SHUR[LGH P0$EVRUEDQFH ZDV PHDVXUHG DW
QP8UEDQHNHWDODIWHULQFXEDWLRQDWR&IRU
PLQDQGWKHUHVXOWH[SUHVVHGDVSHUR[LGDVHDFWLYLW\8$
SHUPJRISURWHLQFRQWDLQHGLQHDFKVDPSOH

Lignin
6DPSOHV ZHUH FROOHFWHG IRU DOO WUHDWPHQWV  GD\V
DIWHU WKH LQRFXODWLRQ ZLWK WKH SDWKRJHQ  GD\V DIWHU
DSSO\LQJ WUHDWPHQWV (DFK VDPSOH ZDV SODFHG LQ SODVWLF
EDJV IUR]HQ LQ OLTXLG QLWURJHQ DQG VWRUHG LQ IUHH]HU DW 
&)RUGHWHUPLQDWLRQRIWKHOLJQLQFRQWHQWJRIHDFK
VDPSOHZDVPDFHUDWHGZLWKOLTXLGQLWURJHQDQGLQFXEDWHGLQ
DFHWRQHIRUK7KHPDWHULDOZDVGULHGIRUKDWR&DQG
KRPRJHQL]HG$PL[WXUHRIWKLRJO\FROLFDFLGDQGFKORULGLF
DFLG1ZDVDGGHGWRWKHKRPRJHQL]HGWLVVXHVDPSOHV
P/RIWKHPL[WRPJRIWLVVXHVIRUKDWR&DQG
ZDVKHGZLWKZDWHUWKHOLJQRWKLRJO\FROLFDFLGZDVH[WUDFWHG
IURP WKH SUHFLSLWDWHZLWK P/ VRGLXP KLGUR[LGH 1D2+
1IRUK7KHVDPSOHVZHUHWKHQFHQWULIXJHGDW
[ J IRU  PLQXWHV DFLGL¿HG ZLWK FRQFHQWUDWHG +&O DQG
LQFXEDWHG DW R& IRU  K IROORZHG E\ QHZ FHQWULIXJDWLRQ
DQG UHVVXVSHQVLRQ RI WKH SUHFLSLWDWH LQ 1D2+ 1 7KH
DEVRUEDQFH RI WKLRJO\FROLF DFLG 7*$ GHULYDWLYHV ZDV
GHWHUPLQHGDWQP0RQWLHV7KHVWDWLVWLFDOGHVLJQ
ZDVUDQGRPL]HGFRPSOHWHEORFNVZLWK WUHDWPHQWVDQG
UHSOLFDWHVSODQWVUHSOLFDWH7KHDQDO\VLVRIYDULDQFHZDV
GRQHDQGPHDQVFRPSDUHGE\WKH6FRWW.QRWWWHVWDWRI
SUREDELOLW\
RESULTS AND DISCUSSION
Effect of ASM and the L2-1 rhizobacterium strain of 
Bacillus cereus on the severity of cotton bacterial blight 
$OO WUHDWPHQWV ZHUH VWDWLVWLFDOO\ GLIIHUHQW IURP WKH
LQRFXODWHG FRQWURO 7DEOH  7KH WUHDWPHQW ZLWK $60
FDXVHG DPDMRU UHGXFWLRQ LQ EDFWHULDO EOLJKW GLVHDVHZLWK
 RI GLVHDVH UHGXFWLRQ DV FRPSDUHG WR WKH FRQWURO
VWDWLVWLFDOO\ GLIIHUHQW IURP SODQWV WUHDWHG ZLWK WKH /
LVRODWHZKLFKVKRZHGRIFRQWURO2QWRPDWRSODQWV
&DYDOFDQWLHWDOREWDLQHGRISURWHFWLRQDJDLQVW
;DQWKRPRQDVYHVLFDWRULDH['RLGJH9DXWHULQ+RVWH
.HUVWHUV	6ZLQJVZLWK$60WUHDWPHQW,QVWXGLHVZKHUH
WKHUKL]REDFWHULDPHGLDWHG,65DQGSDWKRJHQLQGXFHG6$5
ZHUH GLUHFWO\ FRPSDUHG WKH OHYHO RI GLVHDVH VXSSUHVVLRQ
ZDV VLPLODU ,Q UDGLVK+RIÀDQGHW DO  YHUL¿HG WKDW
7URSLFDO3ODQW3DWKRORJ\-DQXDU\)HEUXDU\
$.1,VKLGDHWDO
UHVLVWDQFHLQGXFHGE\WKH:&6LVRODWHRI3ÀXRUHVFHQV
,65ZDVVLPLODUWRWKDWLQGXFHGE\3V\ULQJDHSYWRPDWR
DYLUXOHQWLVRODWH 6$5
7KH WUHDWPHQW $60  / LVRODWH DSSOLHG
VLPXOWDQHRXVO\ ZDV QRW VWDWLVWLFDOO\ GLIIHUHQW IURP $60
WUHDWPHQW DQG / LVRODWH DSSOLHG VHSDUDWHO\ EXW LW JDYH
D ORZHU OHYHORISURWHFWLRQZKHQFRPSDUHG WR$60DQGD
KLJKHUOHYHORISURWHFWLRQWRWKH/LVRODWHZLWKRI
FRQWUROZKHQFRPSDUHGZLWKWKHFRQWUROWUHDWPHQW7DEOH
7KHVHUHVXOWVDUHFRPSDUDEOHWRWKRVHIRXQGE\7UDZHWDO
ZKHUHWKHVLPXOWDQHRXVDSSOLFDWLRQRIVDOLF\OLFDFLG
DQGMDVPRQLFDFLGKDGDQHJDWLYHHIIHFWRQJURZWKUHGXFWLRQ
RI3 V\ULQJDH SY WRPDWR RQ$UDELGRSVLV WKDOLDQD SODQWV
EXW GLIIHUHG IURP WKRVH IRXQG E\9DQ:HHVHW DO 
ZKHUHWKHVLPXOWDQHRXVDFWLYDWLRQRI6$5DQG,65UHVXOWHG
LQDQDGGLWLYHHIIHFWRQWKHLQGXFHGSURWHFWLRQOHYHODJDLQVW
WKH'&LVRODWHRI3V\ULQJDHSYWRPDWR6WXGLHVKDYH
GHPRQVWUDWHG WKDW VLJQDO WUDQVGXFWLRQ ZKLFK FDUULHV ,65
UHTXLUHVDUHVSRQVHIURPMDVPRQLFDFLGDQGIURPHWK\OHQH
\HW VRPH %DFLOOXV LVRODWHV UHTXLUH VDOLF\OLF DFLG DQG QRW
MDVPRQLFDFLGWRLQGXFHUHVLVWDQFHRQ$UDELGRSVLVWKDOLDQD
5\XHWDO
Defense enzyme activities in cotton plants :
Phenylalanine ammonia-lyase (PAL)
3ODQWV WUHDWHG ZLWK$60 DQG UKL]REDFWHULXP /
)LJXUHDERQO\KDGWKHKLJKHVW3$/DFWLYLWLHVGD\V
DIWHU DSSOLFDWLRQ RI WUHDWPHQWV 3$/ DFWLYLW\ ZDV KLJK LQ
DOO WUHDWPHQWVH[FHSW IRU WKHDEVROXWHFRQWURO )LJXUHE
&KHQ HW DO  REVHUYHG WKDW FXFXPEHU SODQWV WUHDWHG
ZLWK LVRODWHV  RI 3VHXGRPRQDV FRUUXJDWD 5REHUWV 	
6FDUOHWWDQGRI3DXUHRIDFLHQV.OX\YHU
SUHVHQWHG KLJKHU DFWLYLW\ RI WKLV HQ]\PH WZR GD\V DIWHU
WUHDWPHQWDSSOLFDWLRQ
$PRQJWKHWUHDWPHQWVDQDO\]HG3$/DFWLYLW\YDULHG
IURP  S.DWPJ3 LQ WKH VLPXOWDQHRXV WUHDWPHQW ZLWK
$60DQGWKHDSSOLFDWLRQRIUKL]REDFWHULDVHYHQGD\VODWHU
WRS.DWPJ3LQWKHWUHDWPHQWZLWK$60RQLQRFXODWHG
SODQWVGD\VDIWHUWUHDWPHQWDSSOLFDWLRQ)LJXUHDE,Q
DOPRVWDOOWUHDWPHQWV3$/DFWLYLW\ZDVKLJKHUVHYHQGD\VDIWHU
SDWKRJHQLQRFXODWLRQGD\VDIWHUWUHDWPHQWDSSOLFDWLRQ
H[FHSWIRUSODQWVQRWLQRFXODWHGDQGVLPXOWDQHRXVO\WUHDWHG
ZLWK$60DQGWKHUKL]REDFWHULXP)LJXUHE3$/DFWLYLW\
LQWKLVWUHDWPHQWZDVDOZD\VORZHUWKDQLQWKRVHZKHUH$60
DQG UKL]REDFWHULD DORQHZHUH DSSOLHG 3$/ OHDGV WR OLJQLQ
SUHFXUVRUVDQGVHYHUDOVHFRQGDU\SODQWPHWDEROLWHVGHULYHG
IURPSKHQ\OSURSDQRLGSDWKZD\VLQYROYHGLQUHVLVWDQFHOLNH
SK\WRDOH[LQVDQGVDOLF\OLFDFLG6$DQGLVLQGXFHGLQPDQ\
GHIHQVHUHDFWLRQV,QJHQHUDOSDWKRJHQLQRFXODWLRQLQFUHDVHG
3$/ DFWLYLW\ LQ WUHDWPHQWV H[FHSW RQ SODQWV WUHDWHG ZLWK
UKL]REDFWHULXPZKHQQRQLQRFXODWHGSODQWVVKRZHGKLJKHU
DFWLYLW\WKDQLQRFXODWHGRQHV6LPLODUUHVXOWVZHUHREVHUYHG
E\&KHQHWDO ZKHQFXFXPEHUSODQWV WUHDWHGZLWK
LVRODWHVRI3FRUUXJDWDDQGRI3DXUHRIDFLHQVKDG
	 
   
   
 
	
 	   


	    
    !	
 "  
  !	
 #"   
!	
$ %	  #" $ 
%& ' #
TABLE 1 – (IIHFW RI DFLEHQ]RODU6PHWK\O DQG UKL]REDFWHULXP
VWUDLQ / RI %DFLOOXV FHUHXV DSSOLHG DORQH RU WRJHWKHU RQ
VHYHULW\ RI EDFWHULDO EOLJKW FDXVHG E\;DQWKRPRQDV D[RQRSRGLV
SYPDOYDFHDUXPPHDVXUHGE\WKHDUHDXQGHUWKHGLVHDVHSURJUHVV
FXUYH$8'3&
0HDQVIROORZHGE\WKHVDPHOHWWHUGRQRWGLIIHUE\7XNH\¶VPXOWLSOH
UDQJHWHVWDWRISUREDELOLW\
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FIG. 1 –3KHQ\ODODQLQHDPPRQLDO\DVH3$/DFWLYLW\GHWHUPLQHG
LQFRWWRQSODQWVVXEPLWWHGWRWKHIROORZLQJWUHDWPHQWVDFLEHQ]RODU
6PHWK\O $60 LVRODWH / RI%DFLOOXV FHUHXV$60  /
DQGFRQWUROIROORZHGDRUQRWEE\LQRFXODWLRQRI;DQWKRPRQDV
D[RQRSRGLV SY PDOYDFHDUXP ;DP %DUV UHSUHVHQW VWDQGDUG
GHYLDWLRQV
Days after treatments implementation
pK
at
/m
gP
pK
at
/m
gP
7URSLFDO3ODQW3DWKRORJ\-DQXDU\)HEUXDU\
5KL]REDFWHULXPDQGDFLEHQ]RODU6PHWK\O$60LQUHVLVWDQFH
KLJKOHYHOVRI3$/DFWLYLW\DWWKHEHJLQQLQJEXWQRLQFUHDVH
LQ DFWLYLW\ ZDV REVHUYHG ZKHQ LQRFXODWHG ZLWK 3\WKLXP
DSKDQLGHUPDWXP6LOYDHWDO REVHUYHG WKDW WRPDWR
VHHG PLFURELROL]DWLRQ ZLWK UKL]REDFWHULD LQFUHDVHG 3$/
DFWLYLW\ DQG WKDW QR DOWHUDWLRQVZHUH REVHUYHG LQ HQ]\PH
DFWLYLW\ LQ UHODWLRQ WR FRQWURO DIWHU SDWKRJHQ LQRFXODWLRQ
+RZHYHU WKH H[SUHVVLRQ RI FHUWDLQ LQGXFLEOH JHQHV WR
HWK\OHQH DQG MDVPRQLF DFLG LQ SODQWV RI $UDELGRSVLV LV
VLJQL¿FDQWO\ LQFUHDVHG LQ OHDYHV H[SUHVVLQJ ,65 DIWHU
LQRFXODWLRQ ZLWK 3VW '& ZKHQ FRPSDUHG WR FRQWURO
SODQWVVXJJHVWLQJWKDWLQ$UDELGRSVLV,65LVDVVRFLDWHGZLWK
DFWLYDWLRQRIDVSHFL¿FJURXSRIJHQHVWKDWFDQEHLQGXFHG
E\MDVPRQLFDFLG$-3LHWHUVHHWDO$FWLYDWLRQRI
JHQHVUHODWHGWRGHIHQVHOHDGVWRDIDVWHUDQGRUKLJKHUOHYHO
RIH[SUHVVLRQDIWHU LQRFXODWLRQZLWKWKHFKDOOHQJHUDULVLQJ
DVRQHFRPPRQFKDUDFWHULVWLFRIGLIIHUHQWW\SHVRILQGXFHG
UHVLVWDQFH3LHWHUVHHWDO$FFRUGLQJWR/DYDQLDHWDO
LQRFXODWLRQRI3K\WRSKWKRUDQLFRWLDQDHRQXQWUHDWHG
SHSSHU SODQWV 3LSHUEHWOH UHGXFHG3$/DFWLYLW\ E\
RQ OHDYHV DQG URRWV QHYHUWKHOHVV WKH DFWLYLW\ RI WKLV
HQ]\PHLQFUHDVHGWKHSUHVHQFHRI WKH1%5,LVRODWH
RI6HUUDWLDPDUFHVFHQV %L]LRRQQRQLQRFXODWHG
DQGRQSODQWVLQRFXODWHGZLWKWKHSDWKRJHQ

ß-1.3-Glucanase 
$IWHU VHYHQ GD\V RI SDWKRJHQ LQRFXODWLRQ WKHUH
ZDV DQ LQFUHDVH LQ JOXFDQDVH DFWLYLW\ RQ DOO
WUHDWHGSODQWV H[FHSWRQ WKH FRQWURO )LJXUH7UHDWHG
DQG LQRFXODWHG SODQWV ZLWK WKH SDWKRJHQ KDG ORZHU 
JOXFDQDVH DFWLYLW\ WKDQ WKH QRQLQRFXODWHG RQHV
$FFRUGLQJ WR +DOIHOG9LHLUD HW DO  WKH XVH RI D
ELRFRQWURODJHQWRIWKHSK\OORSODQH8)9,($RQWRPDWR
SODQWV GLG QRW DIIHFW JOXFDQDVH HYHQ LQ SODQWV
LQRFXODWHGZLWK 3VW1HYHUWKHOHVV RQ&DPHOOLD VLQHQVLV
SODQWV WUHDWPHQW ZLWK WKH 3I LVRODWH RI 3VHXGRPRQDV
ÀXRUHVFHQVLQFUHDVHGJOXFDQDVHDFWLYLW\LQUHODWLRQ
WRXQWUHDWHGSODQWV6DUDYDQDNXPDUHWDO
3ODQWVWUHDWHGZLWK$60VKRZHGPD[LPXP
JOXFDQDVHDFWLYLW\DIWHUGD\VRIWUHDWPHQWDSSOLFDWLRQV
)LJXUHV D E &ROVRQ+DQNV 	 'HYHUDOO 
UHSRUWHGKLJKDFWLYLW\RIJOXFDQDVHV¿YHGD\VDIWHU
DSSOLFDWLRQ RI$60 RQ FRWWRQ )RU SODQWV WUHDWHG ZLWK
/DSHDNZDVREVHUYHGVHYHQGD\VDIWHUDSSOLFDWLRQ
DQG LQFUHDVHG DJDLQ DW  GD\V ,Q VLPXOWDQHRXV XVH RI
$60DQGWKHUKL]REDFWHULXPWKHPD[LPXPDFWLYLW\ZDV
REVHUYHGRQWKHVHYHQWKGD\GHFUHDVHGE\WKHWHQWKGD\
DQG LQFUHDVHG DJDLQ  GD\V DIWHU WUHDWPHQW DSSOLFDWLRQ
)LJXUHE
6WXGLHV ZLWK $UDELGRSVLV GHPRQVWUDWHG WKDW
FRQWUDULO\ WR 6$5 LQGXFHG E\ SDWKRJHQV ,65PHGLDWHG
E\WKH:&6ULVRODWHRI3ÀXRUHVFHQV LVLQGHSHQGHQW
RI WKH DFWLYDWLRQ RI 35 SURWHLQ JHQHV 3LHWHUVH HW DO
 +RZHYHU LW ZDV REVHUYHG LQ WKLV ZRUN WKDW WKH
UKL]REDFWHULXPWUHDWPHQWLQFUHDVHGJOXFDQDVHDQG
GD\VDIWHUWUHDWPHQWDSSOLFDWLRQVWDWLVWLFDOO\GLIIHUHQW
IURPWKHFRQWURO)LJXUHE
Peroxidase (POX)
,QJHQHUDOWUHDWPHQWVZLWK$60DSSOLHGDORQHVKRZHG
WKH KLJKHVW SHUR[LGDVH DFWLYLWLHV YDU\LQJ IURP 
WR PJ3PLQZLWKPD[LPXPDFWLYLW\ DIWHU  GD\V
IURPDSSOLFDWLRQ )LJXUHE ,QSODQWVRI)DUXQGLQDFHD
WKHKLJKHVWSHUR[LGDVHDFWLYLW\ZDVGHWHFWHG¿YHGD\VDIWHU
DSSOLFDWLRQRI$60.LOLF(NLFL	<XHQ
%D\VDOHWDOREVHUYHGWKDWWRPDWRSODQWVWUHDWHG
ZLWK$60DQGLQRFXODWHGDIWHUWKUHHGD\VZLWK&ODYLEDFWHU
PLFKLJDQHQVLVVXEVSPLFKLJDQHQVLV6PLWK'DYLVet
DO&PPVKRZHGSHUR[LGDVHDFWLYLWLHVVLJQL¿FDQWO\
KLJKHU WKDQ LQ WKH RWKHU WKUHH WUHDWPHQWV $60 ZDWHU 
&PP DQG ZDWHU 3HUR[LGDVH DFWLYLW\ ZDV DSSUR[LPDWHO\
WKUHHWLPHVKLJKHULQWRPDWROHDYHVWUHDWHGZLWK$60WKDQLQ
QRQLQRFXODWHGFRQWUROSODQWV¿YHGD\VDIWHUWKHLQRFXODWLRQ
RIWKHSDWKRJHQ%D\VDOHWDO7RPDWRSODQWVWUHDWHG
ZLWK $60 DQG WKRVH QRW LQRFXODWHG VKRZHG SHUR[LGDVH
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FIG. 2 – JOXFDQDVH DFWLYLW\ GHWHUPLQHG LQ FRWWRQ SODQWV
VXEPLWWHGWRWKHIROORZLQJWUHDWPHQWVDFLEHQ]RODU6PHWK\O$60
LVRODWH/RI%DFLOOXVFHUHXV$60/DQGFRQWUROIROORZHG
DRUQRWEE\;DQWKRPRQDVD[RQRSRGLVSYPDOYDFHDUXP;DP
LQRFXODWLRQ%DUVUHSUHVHQWVWDQGDUGGHYLDWLRQV
7URSLFDO3ODQW3DWKRORJ\-DQXDU\)HEUXDU\
$.1,VKLGDHWDO
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FIG. 3 – 3HUR[LGDVH DFWLYLW\ 32;GHWHUPLQHG LQ FRWWRQSODQWV
VXEPLWWHGWRWKHIROORZLQJWUHDWPHQWVDFLEHQ]RODU6PHWK\O$60
LVRODWH/RI%DFLOOXVFHUHXV$60/DQGFRQWUROIROORZHG
DRUQRWEE\;DQWKRPRQDVD[RQRSRGLVSYPDOYDFHDUXP;DP
LQRFXODWLRQ%DUVUHSUHVHQWVWDQGDUGGHYLDWLRQV
DFWLYLW\DVKLJKDV WKRVH WUHDWHGZLWK$60DQG LQRFXODWHG
%D\VDOHWDO
7KH SHUR[LGDVH DFWLYLW\ RQ WUHDWPHQWV ZLWK /
 YDULHG EHWZHHQ  DQG  PJ3PLQ ZLWK
WKH PD[LPXP YDOXH REVHUYHG VHYHQ GD\V DIWHU WKH
WUHDWPHQW RQ QRQLQRFXODWHG SODQWV )LJXUH E ,Q SODQWV
RI)DUXQGLQDFHD WKH LQFUHDVH LQSHUR[LGDVHDFWLYLW\ZDV
REVHUYHG  GD\V DIWHU DSSOLFDWLRQ RI UKL]REDFWHULD .LOLF
(NLFL 	 <XHQ  :RUNLQJ ZLWK FXFXPEHU URRW URW
FDXVHG E\ 3\WKLXP DSKDQLGHUPDWXP &KHQ HW DO 
IRXQG DQ LQFUHDVH LQ SHUR[LGDVH DFWLYLW\ DV WKH GLVHDVH
SURJUHVVHG ZLWKPD[LPXP DFWLYLW\ IRXU WR VL[ GD\V DIWHU
SDWKRJHQLQRFXODWLRQ8VLQJWKHVSOLWURRWV\VWHPWKHDXWKRUV
GHPRQVWUDWHGWKHV\VWHPLFLQGXFWLRQRISHUR[LGDVHE\
DQGLVRODWHVRI3VHXGRPRQDVDQGE\3DSKDQLGHUPDWXP
6LOYDHWDOREVHUYHGDKLJKHUDFWLYLW\RIRQWRPDWR
SODQWVLQIHFWHGZLWK3VHXGRPRQDVV\ULQJDHSYWRPDWRDQG
RULJLQDWLQJ IURPVHHGVPLFURELDOL]HGZLWK UKL]REDFWHULD LQ
FRPSDULVRQWRWKHRWKHUWUHDWPHQWV,QWKHLQWHUDFWLRQZLWK
3VHXGRPRQDVV\ULQJDHSYWRPDWRWKRVHWRPDWRSODQWVWKDW
ZHUH WUHDWHGZLWK%DFLOOXV FHUHXV DQG LQRFXODWHGZLWK WKH
SDWKRJHQUHYHDOHGVLJQL¿FDQWO\KLJKHUOHYHOVRISHUR[LGDVHV
32WKDQQRQWUHDWHGLQRFXODWHGDQGQRQLQRFXODWHGSODQWV
+DOIHOG9LHLUD HW DO  6LPLODU UHVXOWV ZHUH IRXQG
E\ /DYDQLD HW DO  ZKHUH SODQWV WUHDWHG ZLWK WKH
1%5, LVRODWH RI 6HUUDWLD PDUFHVFHQV DQG LQRFXODWHG
ZLWK3K\WRSKWKRUDQLFRWLDQDHVKRZHGWKHKLJKHVWLQGXFWLRQ
OHYHOVRIWKLVHQ]\PH
Total lignin content determination
6HYHQ GD\V DIWHU LQRFXODWLRQ ZLWK ;DP D KLJKHU
FRQWHQWRIOLJQLQZDVIRXQGRQSODQWVLQRFXODWHGDQGWUHDWHG
ZLWK$60DVFRPSDUHGWRWKHRWKHUWUHDWPHQWV)LJXUH
$VIRUWKHWUHDWPHQWVWKDWZHUHQRWLQRFXODWHGSODQWVWUHDWHG
ZLWK / VKRZHG KLJKHU 7*$GHULYDWH FRQWHQW WKDQ WKH
RWKHUQRQLQRFXODWHGWUHDWPHQWV)LJXUH7KHVLPXOWDQHRXV
DSSOLFDWLRQ RI $60 DQG UKL]REDFWHULD LQ QRQLQRFXODWHG
SODQWV DQGSODQWV LQRFXODWHGZLWK WKHSDWKRJHQ UHVXOWHG LQ
ORZHU 7*$±GHULYDWH FRQWHQW 7KHVH UHVXOWV DUH VLPLODU WR
WKRVH REWDLQHG IRU 3$/ DQG SHUR[LGDVH DFWLYLWLHV ZKHUH
KLJKHUDFWLYLW\ZDVREVHUYHGRQLQRFXODWHGSODQWVWUHDWHGZLWK
$60IROORZHGE\WKRVHWUHDWHGZLWKWKHUKL]REDFWHULXP7KH
VLPXOWDQHRXVDSSOLFDWLRQRIWKHVHWZRWUHDWPHQWVUHVXOWHGLQ
ORZHUSHUR[LGDVH DFWLYLWLHV )LJXUHV DQG3HUR[LGDVHV
KDYHEHHQUHODWHGWRDYDULHW\RISURFHVVHVLQSODQWGHIHQVH
LQFOXGLQJ K\SHUVHQVLWLYH UHDFWLRQ OLJQL¿FDWLRQ SKHQROLF
DQG JO\FRSURWHLQ FURVVOLQNLQJ RQ FHOO ZDOO VXEHUL]DWLRQ
DQGSK\WRDOH[LQSURGXFWLRQ1LFKROVRQ	+DPPHUVFKLPLGW
7KXVLWLVVXJJHVWHGWKDWWKHLQFUHDVHLQSHUR[LGDVH
DFWLYLW\ REVHUYHG LQ WKLV VWXG\ LV UHODWHG WR FHOO ZDOO
OLJQL¿FDWLRQDVDGHIHQVHUHVSRQVHLQFRWWRQ&DYDOFDQWLHWDO
UHSRUWHGWKDW$60VLJQL¿FDQWO\LQGXFHGDQLQFUHDVH
LQOLJQL¿FDWLRQLQWRPDWRSODQWVIURPWRGD\VDIWHULWV
DSSOLFDWLRQ$FFRUGLQJ WR WKH DXWKRUV LQRFXODWLRQZLWK;
YHVLFDWRULDGLGQRWDOWHUUHVSRQVHVRIWKHWUHDWPHQWVVWXGLHG
LQGLFDWLQJ WKDW LQ WKLV FDVH OLJQL¿FDWLRQZDV QRW LQGXFHG
VROHO\ E\ EDFWHULDO LQIHFWLRQ7KH DVVRFLDWLRQ EHWZHHQ WKH
UHVLVWDQFHLQGXFHGE\$60DQGWKHLQFUHDVHRIOLJQLQLQWKH
FHOOZDOOZDVDOVRREVHUYHGLQRWKHUSDWKRV\VWHPV&ROVRQ
+DQNV	'HYHUDOO%D\VDOHWDO.LOLF(NLFL	
<XHQ
,WZDV REVHUYHG LQ WKLVZRUN WKDW WKH VLPXOWDQHRXV
DSSOLFDWLRQRI$60ZLWKWKH/LVRODWHRI%DFLOOXVFHUHXV
GLGQRWUHVXOWLQLQFUHDVHVLQHQ]\PHDFWLYLWLHVDQGLQOLJQLQ
FRQWHQW ZKHQ FRPSDUHG WR WKH DSSOLFDWLRQ RI$60 RQO\
7KHVHUHVXOWVDUHVLPLODUWRWKRVHREVHUYHGLQJUHHQKRXVHDQG
UHSRUWHGLQWKLVZRUNZKHUHSODQWVWUHDWHGZLWK$60FDXVHG
DKLJKHUUHGXFWLRQLQVHYHULW\RIEDFWHULDOEOLJKWVWDWLVWLFDOO\
GLIIHUHQW IURP SODQWV WUHDWHG ZLWK WKH UKL]REDFWHULXP
ZLWK LQWHUPHGLDWH YDOXHV REWDLQHG ZLWK WKH VLPXOWDQHRXV
DSSOLFDWLRQRI$60DQG%FHUHXV
$SSOLFDWLRQ RI $60 LQFUHDVHG WKH DFWLYLW\ RI WKH
HQ]\PHV SKHQ\ODODQLQH DPPRQLDO\DVH JOXFDQDVH
SHUR[LGDVHDQGWKHFRQWHQWRIOLJQLQDQGDOVRFDXVHGD
7URSLFDO3ODQW3DWKRORJ\-DQXDU\)HEUXDU\
5KL]REDFWHULXPDQGDFLEHQ]RODU6PHWK\O$60LQUHVLVWDQFH
FIG. 4 – /LJQLQFRQWHQWGHWHUPLQDWLRQGHULYHGIURPWKLRJO\FROLF
DFLGLQFRWWRQGD\VDIWHUWUHDWLQJWKHSODQWVZLWKDFLEHQ]RODU
6PHWK\O $60 LVRODWH/ RI%DFLOOXV FHUHXV$60/
DQGGD\VDIWHU;DQWKRPRQDVD[RQRSRGLVSYPDOYDFHDUXP;DP
LQRFXODWLRQ&RQWURO SODQWVQRWWUHDWHGDQGQRWLQRFXODWHG0HDQV
IROORZHG E\ WKH VDPH OHWWHU DUH QRW VWDWLVWLFDOO\ GLIIHUHQW E\ WKH
6FRWW.QRWWWHVWDWSUREDELOLW\
UHGXFWLRQLQEDFWHULDOEOLJKWVHYHULW\7KHVHUHVXOWVVXJJHVW
WKDWLQGXFHGUHVLVWDQFHFRXOGEHDVXLWDEOHWRROIRUEDFWHULDO
GLVHDVH PDQDJHPHQW DOWKRXJK ¿HOG ZRUN LV QHFHVVDU\ WR
YDOLGDWHWKLVVXJJHVWLRQ
ACKNOWLEDGEMENTS
7KHDXWKRUVJUDWHIXOO\DFNQRZOHGJH¿QDQFLDOVXSSRUW
JLYHQ E\ )XQGDomR GH$PSDUR j 3HVTXLVD GR (VWDGR GH
0LQDV *HUDLV  )$3(0,* &$*  &RQVHOKR
1DFLRQDO GH 'HVHQYROYLPHQWR &LHQWt¿FR H 7HFQROyJLFR
±&13TDQG&RRUGHQDomRGH$SHUIHLoRDPHQWRGH3HVVRDO
GH1tYHO6XSHULRU&$3(6
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